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This book discusses the locomotive engines of Ross Winans of Baltimore, using 
data from primary sources. It presents a listing of two hundred and sixty seven engines 
delivered to twenty-six American railroads during the period 1843 through 1863. It is 
partially derived from a transcription of his Memorandum of Engines from his personal 
pocket notebook, in the possession of the Maryland Historical Society, Baltimore.’ The 
material here supplements, corrects, and updates previously published rosters of the 
output of Winans’ deliveries. It is not necessarily a complete, definitive, nor 
comprehensive roster of the output of Winans’ shops. It should be noted that not all of the 
delivered engines were accepted, and that in some cases, the engines were returned and 
sold to other roads. Thus, there is some duplication in the list which we attempted to 
resolve by cross-checking rosters and other primary sources. In addition, a series of 
Winans’ Patents are presented, which show the chronological development of his railroad 
motive power concepts. 


When the Baltimore & Ohio (B&O) Railroad reached Cumberland, Maryland, in 1842, it 
found a series of short line railroads in place. ? From the standpoint of the western 
counties of Maryland, it made sense to establish a transportation infrastructure to meet 
with the B&O railroad, and the Chesapeake & Ohio (C&O) canal. Two of the three early 
railroads in Allegany County, Maryland, purchased Winans equipment. The other line 
purchased engines from Baldwin and Smith & Perkins, but used Winans’ wheels, axles, 
and cars. Most of these engines later transferred to the Cumberland & Pennsylvania 
(C&P) Railroad upon its acquisition of the shortlines. These engines were rebuilt and 
maintained by the Mount Savage Locomotive Shops of the C&P railroad, under the able 
direction of Master Mechanic James A. Millholland. In addition, the B&O had at least 
eight Winans engines assigned to work on the Eckhart Branch Rail Road of the Maryland 
Mining Company. That line connected with the B&O in Cumberland in 1846. 


The small pocket notebook is written in Winans hand, and is remarkably legible. It has 
entries only for the period June 8, 1848, to May 3, 1855, so it does not cover the entire 
production of Camel engines by Winans. There is a gap in dates between adjacent entries 
of September 1854 and March 1855. It is not known if this indicates a lack of deliveries, 
but it was during this period that Winans got married for the second time, following the 
death of his first wife. Winans' spellings vary somewhat, and have been corrected as 
required. 


Entries in the notebook discuss the cost of materials, labor hours, purchases of raw iron 
and metal working tools, customer and supplier addresses, sales, and delivery of engines 
to various companies. 


Little technical information is given in the notebook, except when new features are 
introduced. Some terms of sales are given, as well as contract dates and terms. Other 
material in the Winans collection held by the Maryland Historical Society includes 
additional information on the sales, repairs, construction, and other aspects of Winans' 
business, as well as personal papers and a biography. * 


We decided to transcribe, correlate, and publish the broader information in the Winans 
notebook to aid other researchers.* Starting with the records of the delivery of one 
hundred and ninety two engines to seventeen companies listed in the notebook, our next 
step was to fill in the periods before and after the notebook coverage, and account for the 
gaps. This was done using previous Winans lists and rosters and reports of the various 
customer railroads.” 


Ross Winans was a man of wide ranging interests, and his writings include political and 
religious tracts, extensive notes on his shipbuilding ventures, and his work as a water 
commissioner for the city of Baltimore. He was a fervent supporter of States Rights 
during the Civil War, and served in the Maryland House of Delegates. He was forcibly 
removed from a train by Federal troops as he was returning from a meeting of the 
Assembly in Frederick, and was interned briefly at Fort McHenry. He was also involved 
in a steam powered cannon, which was intercepted on its way south by Federal troops 
near the Thomas Viaduct at Relay, Maryland. He changed focus from steam locomotives 
to steam ships during the civil war, building some in Maryland, and others in England 
and France. Of a unique design, the spindle-shaped Winans Cigar ship may have been 
Jules Verne’s inspiration for the Nautilus in Twenty Thousand Leagues Under the Sea. A 
vast amount of dealings in railroads and ships, including war ships, was done with 
Imperial Russia. This fascinating and talented individual of wide ranging interests has not 
yet been treated to a comprehensive biography that does him justice. 


Winans was associated with the B&O from the very beginning of the application of steam 
power.° He served as the assistant engineer of machinery in 1831 under Chief Engineer 
Jonathan Knight. He formed the company Gillingham & Williams around 1836 to operate 
the locomotive manufacturing shops at Mt. Clare that had belonged to Phineas Davis. 
Davis, of York, Pennsylvania, had built many of the early B&O engines, and was killed 
while road testing a locomotive. 


Table 1 lists Winans' customers. The B&O was his largest locomotive customer, with 140 
of the listed deliveries going to that road.’ His shops were co-located with the B&O 
facilities at Mt. Clare, in Baltimore. As a result of a disagreement with Mr. Henry Tyson, 
then Master of Machinery of the B&O, over design issues, the B&O bought no more 
Camel engines from Winans after 1857*. He closed his shop at Mt. Clare, which stood 
idle and was eventually sold to Hayward & Bartlett. The B&O did acquire three Camel 
engines left in the shop in 1863, needed because of war-time shortages of motive power. 
Winans’ second best customer was the Philadelphia & Reading. These two customers 
represented 70 percent of sales, with the remaining 30 percent spread among twenty-three 
different companies. A thirty-day trial period at the customer site seems to have been the 
norm. In some cases, both a delivery and an acceptance date are given in the notebook. 


Table 1 





Baltimore & Ohio 
Baltimore & Susquehanna 
Boston & Maine 
Boston & Worcester 
Canandaguia & Elmira 
Cleveland & Pittsburgh 
Cumberland Coal & Iron 
Cumberland & Pennsylvania 
Dauphin & Susquehanna Coal 
Delaware, Lackawana, & Western 
Gouverneur Morris of Morrisonia 
Huntington & Broad Top Mt. 
Maryland Mining Co. 
Mt. Savage Iron & Coal 
Mt. Savage Rail Road 
INew York & Erie 
INew York & New Haven RR 
Northern Central 
Pennsylvania RR 
Philadelphia & Columbia 
Philadelphia & Reading 
Pittsburg & Connellsville 
Shamoken Valley & Pottsville 
South Carolina 
Trevorton & Susquehanna 
Western Massachusetts 

total 





Winans Motive Power Deliveries, Alphabetical by company 


140 
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Technical Analysis 


The majority of the Winans engines were burden (freight) as opposed to passenger type. 
The early models are sometimes referred to as "the Baltimore engines." Engines delivered 
after June 1848 are almost all of the Camel 0-8-0 type, favored by Winans. This class of 
engine did extremely well in low speed, heavy load operations. Thus, they were ideally 
suited for coal haulers, and not particularly well suited for passenger or flat track service. 
Design deficiencies of the Camel series are noted in White.’ For their reported faults, the 
Camels gave good service, with a low failure rate. Winans held a series of basic patents 
for locomotive and car design, and he defended his patent rights vigorously in court. '° 
One major advantage of the Winans engine was the variable steam exhaust, a feature he 
reserved to his own construction. He strongly advocated the superiority of the Camel 
design, even when the B&O specified a different design. Winans did not acknowledge the 
value of the leading or pilot truck. He shut down his business rather than change his 
mind. By that time, he had made enough money in his locomotive business to allow him 
to pursue other interests, such as his “Cigar” steamship. According to an entry in the 
Winans notebook, the introduction of anthracite burning engines came with the delivery 
of the New Jersey to the Philadelphia & Reading in March of 1852. Previous sources 
credit this distinction to the Delaware, delivered to the Philadelphia & Reading in 
October of 1846.'' The B&O had a preference for engines burning Cumberland coal, a 
bituminous product available in seemingly inexhaustible quantities along their line, 


Locomotive Deliveries 


In compiling this list, we noted engine deliveries under the name of the entity that 
accepted delivery. For example, sales to the Baltimore & Susquehanna, and the 
subsequent Northern Central, are listed separately. The following sections give a brief 
background on the customers for Winans' engines. These are presented in alphabetical 
order. 


Baltimore & Ohio. The notebook and William D. Edson's B&O rosters are in general 
agreement. '* The Camel name derives from the first of class of that name, delivered to 
the B&O in 1848. All Camel engines were of the 0-8-0-wheel arrangement. The notebook 
lists 109 B&O units. The B&O roster lists 119 Camels from 1848-1860, with 3 more in 
1864. The notebook does not include units 210 to 219, and 188, 199, 204, and 235 
(delivered in 1864). The later engines were those left in the Hayward and Bartlett shops. 
Unnamed engines mentioned as delivered in September of 1850 in the notebook were 
probably the Phoenix and Apollo. Discrepancies exist in three engines. The notebook 
does not mention No. 179, which is listed in the B&O roster as coming from Winans. In 
addition, the Winans notebook shows delivery of engines No. 150 and No. 152, which are 
credited to Lawrence in the roster. 


Of the Winans engines delivered to the B&O, 124 were Camels, 12 were "mud-diggers", 
three were of type 4-4-0, and one was of type 4-8-0. An example of a "mud-digger" can 
be viewed at the Mt. Clare facility of the B&O Railroad Museum in Baltimore. 
Unfortunately, no examples of the Winans Camel survive. B&O number 217, a derivative 
Hayes Camel, is preserved and on display at the B&O Museum at Mt. Clare in Baltimore. 


Baltimore & Susquehanna. The data in the notebook lists ten deliveries to the Baltimore 
& Susquehanna (B&S), which is in general agreement with the data in the B&S roster. * 
The engine delivered on February 14, 1852, unnamed in the notebook, was probably B&S 
No. 5. The engine delivered on October 28, 1851, may have been the John S. Gittings, 
obtained from the Maryland Mining Company (MMC) as its Fire King. Of all of the 
MMC engines, this one alone does not show up in later rosters, in the transitions to the 
Cumberland Coal & Iron Company, and later to the Cumberland & Pennsylvania 
Railroad. The notebook has an entry for this sale that reads, “engine sold them from 
Maryland Mining Co., $8000 cash.” If it were the Fire King, that engine had gone to 
MMC on June 30, 1851, and so had not been in service for very long. No reason is given 
for the sale. 


James A. Millholland, Master Mechanic of the Cumberland & Pennsylvania line, had a 
father, also named James, who was associated with the Baltimore and Susquehanna from 
1838 to 1848. This appears to have been prior to the delivery of the first Winans product 
to that road. The Baltimore & Susquehanna later became the Northern Central. 


Boston & Maine. One delivery in 1849 is recorded. No Winans engines are rostered.'* 
White mentions that the Boston & Maine tested an engine in November of 1849, but did 
not find it satisfactory. It was rejected, and sold to the Philadelphia & Reading. It is not 
known which P&R engine this became. 


Boston & Worcester. Only one Winans unit was delivered to this road, and it was 
unusual in having a single set of seven-foot diameter drivers. Disposition of the unit is 
unknown. 


Canandaguia & Elmira. Two units went to this line, located in the Finger Lakes region 
of Western New York State. They were sold to the Northern Central in 1867, and wound 
up on the Cumberland & Pennsylvania in western Maryland. The Elmira & Canandaguia 
(E&C) became the Elmira, Jefferson, & Canandaguia that went to the Erie, then to the 
Pennsylvania. These engines are not shown in the 1856 report of the E&C to the New 
York State Railroad Commissioners. '° These engines must have been acquired between 
1856 and 1863. There is no mention of them in the notebooks, whose entries end by 
1855. 


Cleveland & Pittsburgh. The sales of two units to this road in 1852 are recorded, 
according to White. They are not mentioned in the Winans notebooks. They may be 
included with the engines delivered to the B&O. 


Cumberland Coal & Iron. Located in Allegany County, Maryland, this company 
operated the Eckhart Branch, a rail line from the coal mines at Eckhart, to connections 
with the B&O railroad and the C&O Canal at Cumberland. The Cumberland Coal & Iron 
(CC&I) Company was the successor to the Maryland Mining Company. Chartered in 
1850, it purchased the Maryland Mining Company’s mines and railroad property in April 
1852. Cumberland Coal & Iron was in turn acquired by the Consolidation Coal Company 
in 1870. At that point, the Eckhart Branch became part of the Cumberland & 


Pennsylvania Railroad, also owned by Consolidation Coal. Three Winans sales to CC&I 
are recorded, and two of the three original Maryland Mining Company's Camels were 
also on the roster of that line. 


The Cumberland Coal & Iron engine delivered on September 20, 1852, is mentioned by 
Winans to be the same as B&O units No. 106 and 108. B&O engines No. 161, 162, and 
163 saw service on the Cumberland Coal & Iron’s branch, and have the same 
specifications. In fact, at least eight of the engines delivered to the B&O appear to have 
been earmarked for service on the Cumberland Coal & Iron’s Eckhart Branch. Remarks 
in the Winans notebook mention engine B&O No. 161 as the sixth, No. 162 as the 
seventh, and No. 163 as the eighth for use by the CC&I. No mention is made of the first 
five, nor of the 9th. or 10th. 


Cumberland & Pennsylvania. The C&P rostered 16 of the Camel units.'° They were 
mostly acquired from predecessor roads. James Millholland, the C&P Master Mechanic, 
was familiar with keeping these Camel engines running, and making improvements to 
them.'’ The C&P also acquired two engines second-hand from the Northern Central, 
which had been acquired by that road from the Elmira & Canandaguia Railroad of New 
York in 1867. 


Dauphin & Susquehanna Coal. Four sales to this company are recorded. Following 
bankruptcy, the Dauphin & Susquehanna Coal (D&SC) Company railroad reorganized in 
1859 to the Schuylkill and Susquehanna Railroad.'* They rostered two Winans engines, 
the Gold Mine, and the Baltimore. These are not listed as Winans products, but do have 
the 0-8-0 wheel arrangement. The Baltimore may have gone to the Philadelphia & 
Reading as number 346 in 1872. The Gold Mine became P&R No. 294 in 1866. 


Delaware, Lackawanna, & Western. Six Winans units went to this company. They 
were all of a 6-foot gauge.'? Most were scrapped by 1859, but the first unit delivered in 
1854 survived the longest, until 1878. 


Gouverneur Morris of Morrisonia. One engine delivery is listed in the Winans 
notebook to this individual who was the son of a famous Revolutionary War figure. He 
inherited the family estate, Morrisonia, consisting of a modest 1,920 acres in New York's 
Westchester County, occupying the southwestern corner of what is now known as The 
Bronx. Morris' name does not appear on the boards of any major railroads of the time. He 
was probably acting as a financier for some railroad venture, a common practice of the 
time. 


Huntington & Broad Top Mountain. Two Winans engines went to the Huntington & 
Broad Top Mountain (H&BTM) Railroad in southwestern Pennsylvania in 1863.”° One 
unit suffered a boiler explosion in 1868, resulting in the loss of four lives. This railroad 
follows the Raystown Branch of the Juniata River along the west side of Broad Top 
Mountain, which is best known for the neighboring narrow gauge line on its east side, the 
East Broad Top Railroad. 


In the 1880s, the Pennsylvania Railroad (PRR) interchanged with both the Cumberland & 
Pennsylvania Railroad and the Georges Creek & Cumberland Railroad at State Line, near 
Ellerslie, Maryland. At times, up to 15 trains of coal cars per day were handled. The 
loaded cars were hauled over the Bedford & Bridgeport Railroad, then controlled by the 
PRR, to the H&BTM at Mt. Dallas, Pennsylvania. The traffic went by that road to 
Huntington, and the connection with the PRR main. Thence, coal went to the dock at 
South Amboy, New Jersey. The H&BTM hauled more of the Georges Creek coal from 
Maryland than it did the product of its local mines. 


A highly profitable operation, the H&BTM was an acquisition target of the PRR. When 
the shareholders declined to sell, the PRR built an alternate line (the Bedford & 
Hollidaysburg), that strangled the coal lifeline of the H&BTM. The H&BTM operated 
until 1954, and a portion then survived as the Everett Railroad. 


Maryland Mining Company. The Maryland Mining Company (MMC) was incorporated 
in Maryland on March 12, 1829. The company built a railroad from Eckhart, near 
Frostburg in Allegany County, to the Will’s Creek, at the west end of the Narrows near 
Cumberland, a length of 9 miles. The tracks then joined those of the Mount Savage Rail 
Road to pass through the Narrows and into Cumberland, to connect with the B&O. The 
Maryland Mining Company Rail Road was later extended as the Potomac Wharf Branch 
(14 miles total). Three deliveries of Winans engines are recorded. Two of the engines 
went to Cumberland Coal & Iron when it purchased the property of the MMC in 1852. 
One unit evidently was sold to the Baltimore & Susquehanna. 


Mount Savage Iron & Coal. This line, with four Winans engines, became part of the 
Cumberland & Pennsylvania Railroad, along with its engine previously acquired from the 
Mount Savage Rail Road. The disposition of their engine New York is not known. An 
engine of that name is rostered on the Cumberland & Pennsylvania, but is listed as having 
come from Hayward & Bartlett. 


Mount Savage Rail Road. The 10 mile long Mount Savage Rail Road was completed to 
Cumberland, Maryland, in 1845. One Winans sale is listed to this entity. The Cumberland 
& Pennsylvania Railroad took over the Mt. Savage Coal & Iron Company in 1848, and 
the railroad in 1854. The engine became C&P No. 1. 


Rail for the Mount Savage Rail Road was produced locally from the mills at Mount 
Savage, breaking the English monopoly on rail manufacturing. The B&O purchased rail 
from the Mt. Savage Works to update their main line near Harper's Ferry. 


Winans supplied rolling stock to this line as well. One of his earliest patents was for a 
coal car that could carry more than its own weight (capacity greater than tare weight). 
Four-wheel cars were supplied from 1845-1850. In 1854, the norm was a three-axle 
hopper of three tons tare weight. 


New York & Erie. Two sales to this entity were noted by Winans, and confirmed in the 
roster compiled by G. Best. *! Winans mentions that No. 89 was shipped to Piermont 


(NY) via the Bark Laurel. The engine was evidently assigned to their Delaware Division 
as a pusher on the grade out of Susquehanna. 


New York & New Haven Railroad. Two deliveries were logged to this line, but no 
Winans engines were rostered.” They may not have been found acceptable, and were 
returned. The NY & NH, being flat, would have had little use for the plodding low speed, 
heavy haul Camel class of engine. 


Northern Central. Ten Winans sales are recorded to this line, in addition to the engines 
they acquired from the Baltimore & Susquehanna.”** Two units came from the Elmira & 
Canandaguia, and were subsequently sold to the Cumberland & Pennsylvania. The 
Northern Central line also inherited Shamoken Valley & Pottsville number 4, as their No. 
wing 


Pennsylvania Railroad. Eleven sales are recorded to this line, and confirmed with their 
roster.*> Winans referred to the engine Mohawk as No. 140, but it is rostered by the line as 
No. 130. These units were subsequently rebuilt at the Altoona Shops as Moguls (2-6-0). 
Mr. C. H. Caruthers, Superintendent of the Car Department of the Westmoreland Coal 
Company, did a set of as-built drawings for the Camel engines at that time. 


Philadelphia & Columbia. Two sales to this line were noted by Winans. *° The railroad 
was called the Philadelphia & Columbia at the Philadelphia end, and the Columbia & 
Philadelphia at the Columbia end. One engine is an 0-4-0 Crab, and the wheel 
arrangement of the other is not listed, although it is a 15-ton engine, 


Philadelphia & Reading. As noted previously, this line was Winans' second best 
customer. The P&R engine Susquehanna is detailed in White. James Millholland was 
associated with the Reading from 1848-1866. He gained extensive hands-on experience 
in repairing, modifying, and upgrading Camel engines. His son, James A., became Master 
Mechanic of the C&P. The notebook is in generally good agreement with Thomas Taber's 
roster.’’ The engine America, mentioned in the notebooks as being delivered to the P&R 
on October 1, 1850, is not mentioned in any of the P&R rosters. The engines Raush Gap 
and Yellow Spring were mentioned in the notebooks as being delivered to the Dauphin & 
Susquehanna Coal Co, but show up on the P&R roster. It should be noted that the P&R 
specified engine weights in /ong tons of 2,240 pounds. 


Pittsburg & Connellsville. The Pittsburg & Connellsville No. 3 was a Camel, delivered 
in April of 1857. This may have been ex-B&O No. 188. It shows up on the 1875 B&O 
roster as #703. The P&C was taken over by the B&O, then the C&O. (The common 
spelling of the city name was later changed to 'Pittsburgh’). 


Shamoken Valley & Pottsville. (Pennsylvania) Their engine No. 4 was a Winans, 
bought in 1858 by the predecessor Philadelphia & Sunbury as their #57. It later became 
Northern Central No. 57 in 1863. 


South Carolina. The 4-4-0 engine Rough & Ready was delivered in 1847 at a cost of 
$8142.11. It was numbered 6, and no further sales to the line are noted. The engine was 


considered "a little too rough, and seldom ready." ** It was rebuilt in 1851, and scrapped 
in 1855. 


Trevorton & Susquehanna. A single entry in the notebook shows the sale of a Camel 
engine to this line on July 12, 1854. The entry mentions that this is the second engine 
delivered, but evidence of other deliveries could not be located.” This line, in 
Northumberland County, Pennsylvania, was a 1854 reorganization of the Trevorton, 
Mahoney, & Susquehanna railroad, with 15 miles of track. It reorganized to become the 
Trevorton Coal & Railroad Company in 1856, the Trevorton Coal Company Railroad in 
1860, and the Zerbe Valley in 1867. The line finally became the Mahoney & Shamoken 
Railroad in 1870. 


Western Railroad of Massachusetts. Three or four sales in the 1842 time frame are 
attributed to Baldwin, building engines under license to Winans.*” These were of the 
upright boiler Crab type, constructed to burn anthracite coal. 


Economic Analysis 


Most of the Winans Camel engines sold for around $10,000. The price was less for cash 
transactions, and interest was added for deferred payments. Mr. Winans could not afford 
(or was unwilling) to finance all of the sales. Syndicates of what we would now be called 
investment bankers, such as Enoch Pratt or Gouverneur Morris expedited locomotive 
sales. They and their friends had ready access to large amounts of cash, which the banks 
of the time did not. The commercial banking industry was in its infancy. At an average of 
$10,000 per unit, the one hundred and ninety two engines listed in the notebook represent 
almost two million 1850-dollars in gross sales. *! In this time frame, there were no 
corporate or personal income taxes. Interestingly, volume customers such as the 
Baltimore & Ohio Railroad do not seem to get much of a price break. Besides his engine 
sales, Mr. Winans and two of his sons were involved with the construction of railroads in 
Russia, for the Imperial Government of the Czar. Winans may have sold as much or more 
equipment in Russia as he did in the United States. This contract allowed his son to 
construct, furnish, and maintain an estate near Baltimore named “Alexandrovsky." The 
contents of the estate were sold at auction after his death. Luckily, twenty-three boxes of 
Winans papers and journals were donated to the Maryland Historical Society for 
safekeeping. ** Part of his estate now comprises Leakin Park in Baltimore. 


The 26" Annual Report of the B&O, 1852, includes a section by General Superintendent 
William Parker. It mentions that ten Winans locomotives were purchased before October 
1851 for a per-unit price of $9,750. Twenty-one more were purchased after September 
1851 at the same price. At the time, there were twenty-five locomotives under contract, 
but not yet delivered. That is quite a backlog. At the time that Winans was getting $9,750 
for his engines, the B&O was building locomotives in its shops for $9,500. Winans 
included patent fees in his pricing. 


The information exists in Mr. Winans' notes to calculate the materials cost and labor 
hours required for construction of an engine. This was not attempted as part of this 


current effort, and was left as an exercise for the future. Much data remains to be mined 
and analyzed from this collection 


Design Details 


Details of the Camel design and construction can be found in White, and in the Winans 
patents. The locomotives came in three basic configurations: the short, medium, and long 
firebox configurations. Firebox widths were uniformly three feet, six inches. The furnace, 
as Winans terms it, was six feet long in the short model, for a grate area of 21 square feet. 
The medium model had a seven foot long furnace, for a grate area of 24 '4 square feet, 
and the long model had a eight foot, two inch long firebox, for a grate area of 28 2 square 
feet. The long furnace model’s firebox, being more than eight feet long, required lever- 
operated chutes for the fireman to feed the front of the fire. The fireman worked in the 
tender, as the firebox was behind the drivers. This design required that the drawbar 
passed beneath the firebox, and it typically heated to a cherry red color. Even after 
rebuilds with a more conventional cab design, the fireman worked in the tender.** 


An example of the short furnace model is B&O No. 55, the prototypical Camel. 
Examples of the long firebox model include B&O road numbers 210 through 219. Most 
of the Camels produced were the medium firebox models. The most distinctive feature of 
the Camel was the cab atop the boiler. They had slide valves, and used staybolts in the 
boiler. 


All of the Camel boilers were forty-six inches inside diameter, and constructed of single 
riveted, 5/16 inch iron plate. They contained one hundred and three tubes, two and one- 
half inches outside diameter, and fourteen feet, one and one-quarter inches long. The 
steam dome was forty-one and one-half inches in diameter. The engine frame was 
constructed of 5/8 inch iron. A steam expansion ratio of two was used, with a boiler 
pressure around one hundred psi. The typical engine weighed 22.5 long tons (2,240 Ibs. 
each). It was of a 0-8-0 wheel arrangement, with 43 inch drivers. The wheel base was 11 
feet, three inches. The Came/ engine was usually painted green. 


Camel tenders were eight wheeled, generally with brakes on the rear truck only. They 
held five tons of coal, and eight and one-half tons of water (more than 2,000 gallons). 
Fully loaded, the tenders weighted 23 tons, only four tons less than the locomotive. 


Maintenance and Service Life 


The records of the Philadelphia & Reading contain detailed information on engine 
mileage's and rebuilding. ** This line received a series of forty-eight deliveries from 1846 
to 1855. By 1858, The P&R had racked up in excess of 3.5 million miles on 44 engines. 
The Camel fleet represented 20 percent of the P&R motive power roster. In 1865, 28 of 
48 engines had not yet been rebuilt. By 1870, only four of the 48 were not yet rebuilt. 
Those four represented approximately one million miles of road service. The average 
service life before a rebuild was about thirteen and one-half years. Similar, but less 
comprehensive data for the B&O gives an average service life of eight and one-half years 
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before rebuilding. ** The P&R registered a large number of rebuildings in the years 1869 
and 1870, representing about 25 percent of the Camel fleet per year. 


Most of the C&P Camels were rebuilt at the Mount Savage Shops, some twice. A total of 
15 Camel rebuilds are recorded at the C&P shops, from 1866 through 1875. 


Performance 


The Camel engines were designed to be low-speed, heavy haul units. The speed was 
limited to 10 tol5 miles per hour by the steam capacity of the boiler, and the lack of a 
pilot truck. However, at that speed, a single Camel could haul a 110 car train of loaded 
coal hoppers on the level. To support his assertion that the Camel engines were less costly 
to operate than the alternatives proposed by Tyson, Winans used the B&O’s own figures 
from their annual reports.*° He cites 109 Camel engines, in service from their introduction 
to October 1, 1855, operating a total of 5,402,899 miles, at an average of 17,074 miles per 
year per engine. Winans calculates the repair cost per miles as nine and 31/100 cents. 
Using the next year’s data, to October 1, 1856, the total mileage covered by the B&O's 
Camel fleet was 7,437,896 miles, an average of 17,483 miles per engine per year. Winans 
calculated the maintenance cost per engine at nine and 93/100 cents per mile. Given that 
most of the Camels were employed on the B&O’s Third Division, the mountainous 
terrain west of Piedmont (Virginia, later West Virginia), and worked heavy coal drags, 
the cost numbers seem rather reasonable.*’ 


The B&O’s Third Division was dominated by the Seventeen Mile Grade. The 
performance of a Camel engine on this grade was 144 trailing tons. Based on a tare 
weight of three tons for the Winans-designed six-wheel hoppers in use in 1854, a Camel 
would be rated at 48 hoppers. The limiting factor was probably more the manual brakes 
used on the loaded cars on the downgrade, and the skill and dexterity of the brakemen. 


According to the 18" Annual Report of the Company, dated October 1844, a single 
Camel could handle a train of 1,100 trailing tons on the level, and 170 trailing tons at 
eight miles per hour on a grade of 82.5 feet to the mile (one and one half percent). The 
performance of B&O engine No. 71 is givenas 117 trailing tons up a 2.2 percent grade at 
18 miles per hour. Engine No. 71, a Camel, was built in April of 1851. 


Failure analysis 


White describes two known failures of Winans engines. The Huntington & Broad Top 
Mountain engine Tuscarora, delivered in March of 1863, suffered a boiler explosion in 
1868. The Minnesota, delivered to the Philadelphia & Reading on October 28, 1850, 
suffered a crown sheet failure in 1851. Another incident occurred on the Cumberland & 
Pennsylvania Railroad's engine No. 22, which had come from the Cananadaguia & 
Elmira, via the Northern Central. This engine suffered a boiler explosion in 1870, but was 
rebuilt and returned to service. A sister engine had no reported problems, but was pulled 
from service and rebuilt at the same time. This brings the known and documented 
catastrophic failure rate in Winans units to three units in 265, or a little more than one 
percent. All three documented failures where in Camel-type engines. ** 
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Non-catastrophic failures were more prevalent, but fewer were documented. For example, 
we know that service on the Maryland Mining Company Railroad’s Eckhart Branch Rail 
Road in western Maryland was hard, as evidenced by a series of correspondences with the 
Winans works in Baltimore. On June 16, 1856, they ordered a replacement right-hand 
crosshead for the engine Braddock. The Braddock had gone into service on July 1, 1854. 
On September 24, they needed the same part for the engine Eckhart. That engine had 
been placed into service on August 1, 1849. A frantic telegram on December 9, 1856, 
emphasizes the need for urgency for shipment of the replacement left-hand crosshead for 
the Eckhart.® The parts were to be delivered to the B&O Railroad at Cumberland. 


War Damage 


B&O engine No. 33, Hercules, was captured by Confederate forces in 1861, but returned 
in 1865. Engine No. 34, Gladiator, was also captured in 1861, but was never returned. 
Engine No. 108 was captured on June 17, 1863, and destroyed near Point of Rocks, 
Maryland. These were all Winans products. 


It is hoped that this updated roster of Winans locomotive deliveries is of value to 
historians and researchers, and can be used a basis and impetus for future work. It is 
certainly not the final word. 
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Winans Engine Table 


Table 2 shows the characteristics of the engines. The table is organized alphabetically by 
customer of delivery record. The table shows the name and/or identification number of 
the engine, the delivery date, and the type. The abbreviations md for muddigger and c for 
Camel are used in the type column. The table also lists the diameter and stroke of the 
pistons in inches, the driving wheel diameter in inches, and the engine weight in pounds. 
Where the information is not known, the entry is left blank. The table contains two 
hundred and sixty-six entries. 


Generally, entries in the engine table were checked with at least two sources. However, 
the notebook covers only a limited period, and has gaps. It only has entries for the period 
June 8, 1848, to May 3, 1855, and there is a gap in dates between adjacent entries of 
September 1854 and March 1855. For sales before and after the period of the coverage of 
the notebook, we relied on the rosters of the known customers. There could be additional 
sales, not documented in the notebooks, and not currently known from the customer side. 
This is particularly true for single sales to obscure customers, or through brokers or 
facilitators such as Gouverneur Morris or Enoch Pratt who were not the final customer. 


Winans delivery list 





Customer name/id delivery type cyl. whl weight 
Baltimore & Ohio #32 Atalanta 10/1843 4-4-0 14x 20 60 

Baltimore & Ohio #33 Hercules 10/1844 0-8-Omd 17x24 33 47000 
Baltimore & Ohio #34 Gladiator 11/1844 0-8-Omd 17x24 33 47000 
Baltimore & Ohio #35 Buffalo 11/1844 0-8-Omd 17x24 33 47000 
Baltimore & Ohio #36 Baltimore 12/1844 0-8-0 md 17x24 33 47000 
Baltimore & Ohio #37 Cumberland 7/1845 0-8-Omd 17x24 33 47000 
Baltimore & Ohio #38 Elephant 7/1845 0-8-Omd 17x24 33 47000 
Baltimore & Ohio #39 Reindeer 12/1845 4-4-0 14 x 20 60 

Baltimore & Ohio #40 Opequan 7/1846 0-8-Omd 17x24 33 47000 
Baltimore & Ohio #41 Elk 8/1846 0-8-Omd 17x24 33 47000 
Baltimore & Ohio #42 Catoctin 10/1846 0-8-Omd 17x24 33 47000 
Baltimore & Ohio #43 Youghiogheny 11/1846 0-8-Omd 17x24 33 47000 
Baltimore & Ohio #45 Tuscarora 12/1846 0-8-Omd 17x24 33 47000 
Baltimore & Ohio #46 Allegheny 12/1846 0-8-O md 17x24 33 47000 
Baltimore & Ohio #52 Juno 1/1848 4-4-0 14x 20 60 

Baltimore & Ohio #55 Camel 6/8/1848 0-8-0 c 17x22 43 50400 
Baltimore & Ohio #59 Iris 12/11/1848 0-8-0c 19x22 43 50000 
Baltimore & Ohio #61 Mars 12/21/1848 0-8-0c 19x 22 43 50000 
Baltimore & Ohio #65 Phoenix 9/26/1850  0-8-0c 19x22 43 58000 
Baltimore & Ohio #66 Apollo 9/1850 0-8-0 c 19x22 43 58000 
Baltimore & Ohio #68 Savage 10/28/1850 0-8-0c 19x22 43 58000 
Baltimore & Ohio #69 Pilot 11/11/1850 0-8-0c 19x22 43 58000 
Baltimore & Ohio #70 3/17/1851  0-8-0c 19x22 43 56000 
Baltimore & Ohio #71 4/22/1851 0-8-0 c 19x 22 43 56000 
Baltimore & Ohio #73 6/18/1851  0-8-0c 19x22 43 56000 
Baltimore & Ohio #74 6/19/1851  0-8-0c 19x22 43 56000 
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Baltimore & Ohio 
Baltimore & Ohio 
Baltimore & Ohio 
Baltimore & Susquehanna 
Baltimore & Susquehanna 
Baltimore & Susquehanna 
Baltimore & Susquehanna 
Baltimore & Susquehanna 
Baltimore & Susquehanna 
Baltimore & Susquehanna 
Baltimore & Susquehanna 
Baltimore & Susquehanna 
Baltimore & Susquehanna 
Boston & Worcester 

Boston & Maine 

Cleveland & Pittsburg 
Cleveland & Pittsburg 
Cumberland Coal & Iron 
Cumberland Coal & Iron 
Cumberland Coal & Iron 
Cumberland & Pennsylvania 
Cumberland & Pennsylvania 
Cumberland & Pennsylvania 
Cumberland & Pennsylvania 
Cumberland & Pennsylvania 
Dauphin & Susquehanna 
Dauphin & Susquehanna Coal 
Dauphin & Susquehanna Coal 
Dauphin & Susquehanna Coal 
Delaware, Lackawanna & 
Western 

Delaware, Lackawanna & 
Western 

Delaware, Lackawanna & 
Western 

Delaware, Lackawanna & 
Western 

Delaware, Lackawanna & 
Western 

Delaware, Lackawanna & 
Western 


#210 

#211 

#212 

#213 

#214 

#215 

#216 

#217 

#218 

#219 

#199 (2nd) 

#188 (3rd) 

#204 (2nd) 

#235 Centipede 
Major T. Whistler 
J. Edgar Thompson 
Robert M. Magraw 
Daniel Webster 
John S. Gittings 

#5 

#6 

#8 

#10 

#11 

Carroll of Carrollton 
Boston 

Carroll 

Jefferson 

Black Monster 
Cumberland 
Braddock 

#9 William Delano 
#10 Enoch Pratt 
#11 C.E. Detmold 
#12 M.B. Bramhall 
#13 A.C. Green 
Dauphin 

Gold Mine 

Raush Gap 

Yellow Spring 


#16 Carbon 
#32 Maryland 
#34 Virginia 
#38 Vermont 
#46 Michigan 


#42 Connecticut 


2/1857 
2/1857 
2/1857 
2/1857 
2/1857 
2/1857 
2/1857 
2/1857 
2/1857 
2/1857 
1863 
1863 
1863 
1863 
9/22/1849 
3/11/1851 
4/19/1851 
7/15/1851 
10/28/1851 
2/14/1852 
8/31/1852 
11/10/1852 
2/8/1853 
3/14/1853 
10/6/1849 
4/1/1849 
5/25/1852 
7/23/1852 
9/20/1852 
5/28/1853 
7/1/1854 
1863 
1863 
1863 
1863 
1863 
8/27/1852 
3/16/1854 
3/22/1854 
5/2/1854 


9/26/1854 


1856 


1856 


1856 


1856 


1856 


0-8-0 c 
0-8-0 c 
0-8-0 ¢c 
0-8-0 c 
0-8-0 c 
0-8-0 c 
0-8-0 ¢c 
0-8-0 c 
0-8-0 ¢c 
0-8-0 c 
0-8-0 c 
0-8-0 c 
0-8-0 c 
4-8-0 

4-4-0 

0-8-0 c 
0-8-0 c 
0-8-0 c 
0-8-0 c 
0-8-0 c 
0-8-0 c 
0-8-0 c 
0-8-0 c 
0-8-0 c 
4-2-4 

0-8-0 c 
0-8-0 c 
0-8-0 c 
0-8-0 c 
0-8-0 c 
0-8-0 c 
0-8-0 c 
0-8-0 ¢c 
0-8-0 c 
0-8-0 c 
0-8-0 ¢c 
0-8-0 c 
0-8-0 c 
0-8-0 c 
0-8-0 c 


0-8-0 


19x22 43 
19x22 43 
19x22 43 
19x22 43 
19x22 43 
19x22 43 
19x22 43 
19x22 43 
19x22 43 
19x22 43 
19x22 43 
19x22 43 
19x22 43 
22x22 43 
14 1/4 x18 60 
19x22 41 
19x22 42 
19x22 42 
19x22 42 
19x22 42 
19x22 42 
19x22 42 
19x22 42 

84 
19x22 42 
19x22 42 
19x22 43 
19x22 43 
17x22 43 
19x22 43 
19x22 43 
19x22 43 
19x22 43 
19x22 43 
15 x 20 51 
15x20 951 
15 x 20 52 
15 x 20 Bal 
15 x 20 Bil 
15 x 20 5. 


62000 
62000 
62000 
58000 


57200 
57300 
57000 
57300 
57300 
57300 


57300 
57300 


74,300 
74,300 


74,300 
74,300 
74,300 
74,300 
74,300 





60,000 
60,000 


70,000 
70,000 
70,000 
70,000 
70,000 


70,000 
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Canandaguia & Elmira 
Canandaguia & Elmira 
Governeur Morris of Morrisonia 
Huntington & Broad Top Mt. 
Huntington & Broad Top Mt. 
Maryland Mining Co. 
Maryland Mining Co. 
Maryland Mining Co. 

Mt. Savage Iron & Coal 

Mt. Savage Iron & Coal 

Mt. Savage Iron & Coal 

Mt. Savage Iron Co. 

Mt. Savage Rail Road 

New York & Erie 

New York & Erie 

New York & New Haven RR 
New York & New Haven RR 
Northern Central 

Northern Central 

Northern Central 

Northern Central 

Northern Central 

Northern Central 

Northern Central 

Northern Central 

Northern Central 

Northern Central 
Pennsylvania Railroad 
Pennsylvania Railroad 
Pennsylvania Railroad 
Pennsylvania Railroad 
Pennsylvania Railroad 
Pennsylvania Railroad 
Pennsylvania Railroad 
Pennsylvania Railroad 
Pennsylvania Railroad 
Pennsylvania Railroad 
Pennsylvania Railroad 
Philadelphia & Columbia RR 
Philadelphia & Columbia RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 








#1 
#2 


Tuscarora 
Oneida 

Eckhart 
Mountaineer 
Fire King 
Highlander 
Frostburg 

John Galloway Lynn 
New York 

Mt. Savage 

#88 

#89 

#27 - see note 
#28 - see note 
#27 

#28 

#29 

#30 

#31 

#32 

#39 

#40 

#41 

#42 

#48 Pluto 

#50 Vulcan 

#51 Cyclops 
#52 Thor 

#88 Mountaineer 
#91 Logan 

#119 Corn Planter 
#140 Mohawk 
#124 Oneida 
#121 Red Jacket 
#131 Seneca 

#3 Baltimore 
#30 W.F. Packer 
Baltimore 

Ohio 

Maryland 
Delaware 
American 
Patapsco 
Minnesota 

Iowa 

Wisconsin 

New Jersey 


1856-1867 
1856-1867 
9/6/1957 
3/1863 
3/1863 
8/1/1849 
12/1/1849 
6/30/1851 
7/30/1852 
11/20/1852 
7/12/1853 
4/18/1850 
1848 
5/1851 
5/16/1851 
7/3/1854 
8/29/1854 
1855 

1855 

1855 

1855 

1855 

1855 

1858 

1858 

1858 

1858 
1/25/1853 
2/2/1853 
2/8/1853 
4/2/1853 
2/4/1854 
2/18/1854 
1/1856 
4/1856 
2/1856 
1/1856 
4/1856 
1837 

1840 
9/1846 
10/1846 
10/1846 
10/1846 
10/1/1850 
10/21/1850 
10/28/1850 
10/28/1851 
11/3/1851 
3/13/1852 
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0-8-0 c 
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0-8-0 c 
0-8-0 ¢c 
0-8-0 c 
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0-8-0 ¢c 
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19 x 22 
19 x 22 


19 x 22 
19 x 22 
17x 22 
19 x 22 


19 x 22 
19 x 22 
19 x 22 


17 x 22 
19x22 
19x22 


19 x 22 
19 x 22 
19 x 22 
19 x 22 
19 x 22 
19 x 22 
19 x 22 
19 x 22 
19 x 22 
19 x 22 
19 x 22 
19 x 22 
19 x 22 
19 x 22 
19 x 22 
19 x 22 
19 x 22 
19 x 22 
19 x 22 
19 x 22 
19 x 22 


17x 
17x 


43 
43 


43 
43 
43 
43 


43 
43 
43 


43 
43 
43 


42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 


69,800 
69,800 


47,000 
74,300 


57400 
57400 
57400 


50400 
56000 
56000 


60,000 
60,000 
60,000 
60,000 
60,000 
60,000 
60,000 
60,000 
60,000 
60,000 
59,100 
58,500 
61,700 
59,150 
61,200 
59,150 
58,500 
59,150 
59,500 
59,500 
58,500 
22,400 
40,320 
62,700 
62,700 
62,700 
62,700 





55,100 
50, 400 
56,900 
56,500 
57,100 
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Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Philadelphia & Reading RR 
Pittsburgh & Connellsville 
Shamokin Valley & Pottsville 
South Carolina RR 


Trevorton & Susquehanna RR 


Western (Mass.) RR 
Western (Mass.) RR 
Western (Mass.) RR 
Western (Mass.) RR 


Mississippi 
Connecticut 
New Hampshire 
Utah 
Monongahala 
Tamaqua 
Saranak 
Susquehanna 
Chippeway 
Colorado 
Narraganset 
Penobscot 
Kennabec 
Nebraska 
Santee 
Shenandoah 
Cumberland 
Potomac 
Savannah 
Celeste 
Pottsville 
Arkansas 
Rhode Island 
Germantown 
Harrisburg 
Lexington 
San Francisco 
Ashland 

Mt. Vernon 
Buffalo 
Richmond 
Panama 
Georgia 
Louisiana 
Wilmington 
Charlestown 
Albany 

#3 

#4 

#6 Rough & Ready 


Maryland 
Michigan 
Illinois 
Ohio 


4/29/1852 
5/24/1852 
6/1/1852 
6/19/1852 
2/27/1854 
3/10/1854 
3/24/1854 
3/31/1854 
4/11/1854 
4/15/1854 
4/25/1854 
5/10/1854 
5/15/1854 
5/19/1854 
5/21/1854 
5/27/1854 
6/2/1854 
6/13/1854 
6/19/1854 
7/31/1854 
3/21/1855 
3/26/1855 
3/27/1855 
3/28/1855 
3/29/1855 
4/2/1855 
4/4/1855 
4/5/1855 
4/9/1855 
4/11/1855 
4/19/1855 
5/3/1855 
1850 
1850 
1855 
1855 
1855 
4/1857 
1858 
8/7/1847 
T/12/1854 
1841 
Dec. 1841 
Feb. 1842 
June 1842 
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0-8-0 c 
0-8-0 ¢c 
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0-8-0 c 
0-8-0 ¢c 
0-8-0 ¢c 
0-8-0 c 
0-8-0 c 
0-8-0 c 
0-8-0 c 
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0-8-0 c 
0-8-0 ¢c 
0-8-0 c 
0-8-0 ¢c 
0-8-0 c 
0-8-0 c 
0-8-0 ¢c 
0-8-0 ¢c 
0-8-0 c 
0-8-0 c 
0-8-0 c 
0-8-0C 
4-4-0 

0-8-0 ¢c 


0-8-0 
0-8-0 
0-8-0 


19 x 22 


19 x 22 


14x 


14.5 x 24 


43 


43 


59,300 
59,300 
59,300 
58,700 
60,500 
60,500 
60,500 
60,500 
60,500 
60,500 
60,500 
60,500 
60,500 
60,500 
60,500 
60,500 
60,500 
60,500 
60,000 
65,600 
60,000 
60,000 
60,000 
60,000 
60,000 
60,000 
60,000 
60,000 
60,000 
60,000 
60,000 
60,000 
54,000 
53,500 
60,000 
60,000 
60,000 


60,000 


44,000 
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1. B&O Number 99 at work in Cumberland, Maryland, in 1860, Howard K. Vollrath 
Collection. 





2. C&P’s Highlander, rebuilt at the Mt. Savage shops in 1868. John Butler, Engineer, Jas. 
Waggle, Fireman. J. G. Farrell Collection. 





4. B&O No. 111 with a work train enroute to Cumberland, 1860, Howard K. Vollrath 
Collection. 





ee 


5. B&O No. 77 at Cambedand Maryland, i 1861, Howard K. Vollrath Collection. 
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6. B&O No. 199 with the long firebox configuration, William P. Price Collection. This 
picture was made at Mt. Clare in 1863 by R. K. McMurray, Chief Inspector of the 
Hartford Steam Boiler Inspection and Insurance 
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Winans references in Locomotive & Railway History Society Bulletin 


Organized by Bulletin number/pages. 
www.rlhs.org 


"Ross Winans," by L.W. Sagle, 70/7-17 
partial locomotive record, 70/18-21 
locomotive notes, 73/53 

first locomotive truck, 15/72-73, 76 
first six-driver locomotive, 17/57, 59 
engines on Western RR (Massachusetts), 69/41-44 
single driver locomotive, 114/29-35 
centipede, 109/11 

grasshopper loco patent, 87/16-18 
running gear patent, 87/16-18 

camel firebox patent, 87/18-20 
passenger car patent suit,123/15-16 
mention, 52/14-15; 91/17-19 


Note: 


Stakem, Patrick H. and Stakem, Patrick E. From the (Iron) Horse’s Mouth: An updated 
Roster from Ross Winans' Memorandum of Engines, First Printing 


Mr. Winans obituary was printed in the New York Times, April 27, 1877, and is available 
online. 


Winans Patents relating to locomotives 


There are two major categories of patents that were filed by Ross Winans, and his sons: 
the railroad related ones, and the ones for his ships. The connection between the two is 
the use of steam for motive power. 


This is not necessarily a complete list of his railroad-related patents. Following the 
patents in chronological order, we can see a development progression, leading to the 
Camel design. 


Patent 305, dated July 29, 1837, is concerned with the framing of a locomotive steam 
engine. The drawings show an ornate vertical boiler locomotive, with 4 driven wheels. 
The basis of the claim is a way to mount the cylinders and provide strength and stiffness 
in the frame. This is the Crab design. 


Patent 307, also 1837, is concerned with a device to use the exhaust (“waste”) steam to 
heat the incoming water for the boiler, and to provide a controllable draft for the fire. A 
reference to the use of “force pumps” for water injection to the boiler is made. 
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Patent 308, 1837, is concerned with the overall design of “the Baltimore engines,” the 
B&O design that differed from the English design. The overall design uses a combination 
of a vertical boiler and horizontal cylinders. Spur and pinion intermediate gears are used 
in the drive train. 


Patent 309, 1837, covers the design of a feed-water heater. Patent 311 addresses 
“locomotive steam-engines adapted to undulating and curved roads.” It was beginning to 
be realized that locomotive engines took a beating on the early lines, as opposed to 
stationary engines. The patent describes a variable cut-off steam system, using cams. This 
design advocates Winans’ principle of using all the wheels to drive the locomotive. 


Patent 1,868 in 1840 addressed a mechanism to regulate the waste steam to control the 
draft in the locomotive. Patent 3201, 1843, starts hinting at the Camel design. The 
drawing shows an 8-wheeled locomotive, although with a vertical boiler. Patent 4812 of 
1843 discusses improvements to locomotives of 6 or 8 driving wheels. Winans alludes to 
the design of Hopkins Thomas for the Beaver Meadow Railroad. Also, for weight 
equalization, he alludes to a patent of Eastwick and Harrison. The drawings show 6- and 
8-wheeled locomotives with horizontal boilers, beginning to look like Camels. 


Patent 5056 of 1847 discusses the design of the steam exhaust pipes to increase the draft 
in the firebox. Patent 5175 of 1847 covers the design of coal cars that carry loads greater 
than it own weight, a big design feature. The “pot” hoppers are also bottom-dumping. 
One of the witnesses to the patent is George W. Whistler, Jr. Winans was related to 
James McNeill Whistler (the painter) through marriage (Whistler's brother George 
married Winans' daughter Julia). 


Patent 8571 of 1851 covers the running gear of a locomotive. He advocates steam-springs 
for alleviating bumps and bounces, essentially, hydraulic shock absorbers using steam. 
Some of the parameters he uses for the engine are 80-psi steam, 17-inch diameter driving 
cylinder, 22-inch power stroke, all very similar to the subsequent Camels. The drawing 
shows a strange 4-2-4 wheel arrangement. This was the design of the “Carroll of 
Carrollton delivered to the Boston & Worchester, but returned to Winans 1851-52. 


Patent 10634 of 1854 again discusses the design of exhaust steam nozzles. Patent 10901 
of 1854 covers the design of the firebox. Here we see clearly the Camel locomotive 
design. He says, “The most striking difference will be recognized in the length of the 
firebox, and its peculiar shape.” Patent 10971 continues the discussion of the tender 
design, to allow the fireman to feed the “peculiar” firebox. Patent 10971 discusses 
improvements to the tender design. Patent 19,889 of 1858 discusses improvements to the 
firebox, grate, and ashpan. Patents 19890 and 20114 discuss the grate. Patent 20115 
covers the firebox design, and 20116, the boiler. Here, we see the claim of “...staying the 
crown-sheet directly to the exterior shell by means of through bolts...” Patent 20117 
covers the furnace design. 


Patent 21290 discusses the unique smokestack, with the catch-box for cinders. Patent 
22597 covers improvements to the design. 
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After 1859, Winans’ attention shift form railroad locomotive improvements, to the design 
of his “Cigar ships.” Several of these unique vessels were built, at the Winans Shipyards 
in Baltimore, in London, and in Le Havre in France. These included the steam yachts 
Walter S. Winans and the Ross Winans. There is the possibility that these ships were the 
basis for Jules Verne’s Nautilus. Could Winans have been a model for Captain Nemo? 
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